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$I\psi^{s}(p, \varphi)\cap IM^{u}(q, \varphi)\neq\emptyset$ $\uparrow/V^{\tau\iota}(p, \varphi)\cap I\Psi^{s}(q, \varphi)\neq\emptyset$
Index$(p)\neq$ Index$(q)$
Index $(p)=$ Index$(q)+1$ co-index
one $r\in W^{s}(q, \varphi)\cap I/V^{8l}(p, \varphi)$
$T_{r}If^{\gamma s}(q,$ $\varphi)+T_{r}I4^{r^{u}}(p\varphi)\neq T_{r}\Lambda\prime I$
$di_{l}n(T_{r}It^{\gamma s}(q, \varphi))+$ dhn$(T,,I1^{\gamma u}(p, \varphi))>di_{l}n(\Lambda$$I)$
? $It^{\gamma s}(q, \varphi)$ $It^{\gamma\tau r}(p, \varphi)$
1970 Newhouse Palis
Bonatti Diaz [6, 2, 4, 1, 3, 5]
1 PD
1768 2011 38-54 38
Turrvev-Silnikov [22, 23] &








Gavrilov-Silnikov [9, 101, Homburg-Weiss [15],
Li [16], Rios [20]
3 2
box$B_{n}$ $B$ $W^{u}(p)$ $boxB_{n}$ $B$
$B_{n}$ $B$
box
Gonchenko-Goucbenko-Tatjer [8], Nisliizawa [17], Rayskin [19]
$Gonclien1\sigma 0-Silni1_{\backslash }ov-T\iota\iota r_{C}\backslash ev[11]$
(Cl) (C4) $C^{4}$
3 $\{\varphi_{\epsilon_{1},\epsilon_{2},\epsilon s}\}$
(Cl) $\varphi 0,0,0$ $p$ $q$ $q$ multipliers $(\lambda e^{i\theta\pi}, \lambda e^{-i\theta\pi}, \gamma_{1})$ $P$




3: $q$ box $B_{n}$ box $B$ .
(C2) $\varphi_{0,0,0}$ 1 1
(C3) $\mathfrak{s}\nu^{u}(q, \varphi_{0,0,0})$ $W^{s}(p, \varphi_{0},0.0)$
$W^{u}(p, \varphi_{0,0.0})$ $W^{s}(q, \varphi_{0,0,0})$ 2
(C4) Extended $W^{uext}(p, \varphi_{0,0},0)$ ([21] ) $W^{S}(q, \varphi 0,0,0)$
( extended $\nu V_{1oc}^{uext}(p, \varphi_{0},0,0)$ $\varphi 0,0,0$- $l1_{1oc}^{\gamma u}(P, \varphi 0,0,0)$
$\lambda_{1}$ $\lambda_{2}$ 2 ).
2 $\varphi 0,0,0$ $\epsilon_{1},$ $\epsilon_{2},$ $\epsilon_{3}$
[11] $\epsilon_{1}$
$I4/^{\prime u}(p, \varphi 0,0,0)$ $IW^{s}(q, \varphi_{0,0_{)}0})$ 2
$\epsilon_{1}=0$ $\epsilon_{1}\neq 0$
2 $\epsilon_{2}$ [7] $q$
3 $\epsilon_{3}$
$C^{4}$ 3 $\{\varphi_{\epsilon_{1},\epsilon\epsilon_{3}}2,\}$ Gonc}lenko-Silnikov-
Turaev
1(Goiicheiiko-Silnikov-Turaev [11]). 3 $\{\varphi_{\epsilon_{1},\epsilon 2\epsilon s}\}$ (Cl)
(C4) $(\epsilon_{1}, \epsilon_{2}, \epsilon_{3})=(0,0,0)$
$\varphi_{\epsilon\epsilon\epsilon 3}1\cdot 2$,




$2(Nishizawa_{\iota}[18])$ . $i|\ovalbox{\tt\small REJECT} I$ 3 $\varphi$ $p$ $q$
$11l$ $C^{1}$ $p$
$q$ Index $(p)=$ l, Index $(q)=2$
(1) $P$ multipliers $(\sigma_{s}e^{\pi\theta i}.\sigma_{s}e^{-\pi\theta i}, \sigma_{u})$ $q$ multipliers $(\lambda_{s}, \lambda_{u}e^{\pi\hat{\theta}i}, \lambda_{\uparrow\iota}e^{-\pi\overline{\theta}i})$
$0<\sigma_{s}<1<\sigma_{u}<1/\sigma_{s},$ $\theta\in(0,1)$ $0<\lambda_{s}<1<\lambda_{\uparrow l},\overline{\theta}\in(0,1)$ ,
$\lambda_{u}^{2}\lambda_{s}\geq 1$
(2) $\varphi$ $I\prime V_{1oc}^{s}(p, \varphi)$ heterodilnens]ol$\cdot$lal tangency $’$’
$II$ $C^{1}$ 1 $\{\psi_{l^{k}}\}_{\mu\in[0,\delta’]}$
(1) $\psi)0$ $C^{1}$ $\varphi$ $r_{t/1(}$
$r_{\psi_{0}}$ $r$ continuatioll
(2) $N>0$ $r\cdot\iota\geq N$ $B_{n}$ $0\leq\delta_{1}<\delta_{2}$ $\delta_{1},$ $\delta_{2}$
$\mu\in$ $[\delta_{1}, \delta_{2}]$ $\Lambda_{n,\mu}=\bigcap_{1:=-\infty}^{\infty}\uparrow\beta_{/l}^{in}(B_{n}.)$
(3) $\delta_{1}=0$ $\mu=0$ $\Lambda_{n,0}$ $\Lambda_{n,0}$
$r_{1l’ 0}$
1 2 2




$C^{1}$ $F\grave|$ 1 $\tilde{\varphi}$ $7\iota>0$
(1) $\tilde{\varphi}^{n}$ $Q$ $R$ $Q$ inultipliers $(\lambda_{s}^{n}, \lambda_{\tau\iota}^{21}e^{\pi\rho i}, \lambda_{v}^{n}e^{-\pi\rho i})$
$0<\lambda_{s}<1<\lambda_{?l}$ $\rho\in(0,1)$ $R$ real rnultipliers
$(\alpha_{s,\iota x,uu}\alpha.c\iota-)$ $0<\alpha_{s}<1<\zeta j\iota_{u}^{-}<\alpha_{uu}$
(2) $R$ $Q$
(a) $It^{\gamma u}(R,\overline{\varphi}^{7l}\cdot)$ $I\cdot\eta_{\ovalbox{\tt\small REJECT}^{7S}}(Q,\tilde{\varphi}^{n})$
(b) $W^{s}(R,\tilde{\varphi}^{7l})$ $I\Psi^{u}(Q,\tilde{\varphi}^{n})$
3 $C^{1}$ 1









2.1 $C^{1}$ 1 $\{\varphi_{l^{\iota}}\}$
2 $\varphi$ $r$
$\Lambda\cdot I$ C 1 $\{\psi_{/\iota}\}_{\mu\in|0,\delta]}$
(1) $\psi_{0}$ $C^{1}$ $\varphi$ $\psi 0$ $p$ $q$ continua.$t$ ioll$P$ $Q$
(2) $P$ $Q$ $U(P)$ $U(Q)$ (2.a) (2.b)
(2.a) $\mu\in[0, \delta]$ $(x, y, z)\in U(P)$ $\psi_{\mu}(’\iota, y, z)=(\mathcal{A}_{\theta}(x, y), \sigma_{u}z)$ .
$A_{\theta}=\sigma_{s}1\cos\pi\theta\sin\pi\theta$
$-\sin\pi\theta\cos\pi\theta)$ $0<\sigma_{s}<1<\sigma_{r\iota}$ $\theta\in(0,1)$
(2.b) $\mu\in[0, \delta]$ $(x, y, z)\in U(Q)$ $\psi_{/l}(x, y, z)=(\lambda_{s^{r}}.r, \mathcal{B}_{\overline{\theta}}(y, z))$ .
$\mathcal{B}_{\tilde{\theta}}=\lambda_{s}(\begin{array}{ll}cos\pi\tilde{\theta} -si_{I1}\pi\tilde{\theta}si_{I1}\pi\tilde{\theta} cos\pi\tilde{\theta}\end{array})$ $0<\lambda_{9}<1<\lambda_{u}$ $\tilde{\theta}\in(0,1)$
(3) $Y_{P}=(0,0,\tilde{z})\in\dagger\cdot t_{1oc}^{\gamma u}(P, \cdot\psi_{0})\cap I\eta^{\gamma s},(Q, \psi_{0})$ $U(P)$ (3.a)
(3.d)
(3.a) $\mu\in[0, \delta]$ $Y_{P}=(0,0,\tilde{z})\in 1-t_{1oc}J^{ru}(P, \psi_{\mu})\cap IJ^{\gamma s}(Q, \psi_{\mu})$ .
(3.b) $Y_{P}$ $I,t^{\gamma s}(Q, \psi_{\mu})\cap U(Y_{P})$ $P$ $U(P)$ $x$
(3.c) $l>0$
$Y_{Q}=\psi_{\mu}^{l}(Y_{P})=(\tilde{x}, 0,0)\in I\eta_{1oc}\gamma s(Q, -\psi_{\mu}.)$ $\dagger\cdot t^{\gamma u}(P, \psi_{l^{1}})$ .
(3.d) $Y_{P}$ $U(y_{P}^{r})\subset U(P)$
$\mathfrak{T}^{\pm}=\psi_{\mu}^{l}:U(Y_{P})arrow\psi_{\mu}^{l}(U(Y_{P}))\subset U(Q)$
$\mathfrak{T}^{\pm}(x,y, z)=\psi_{\mu}^{l}(x,y, z)=(\tau_{s}x, \pm y,\tau_{u}z)+(\tilde{x}, 0, -\tau_{u}\tilde{z})$
$\tau_{s}$ $\tau_{u}$ $0<|\tau_{s}|<1<|\tau_{cr}|$
(4) $D_{\mu}^{s}\subset lL_{1oc}^{\gamma s}(P, \psi_{\mu})$ $($ resp. $\overline{D}_{\mu}^{s}\subset\uparrow t^{\gamma s}1oc(P,$ $\psi_{\mu}))$ $D_{\mu}^{u}\subset Il^{\gamma u}(Q, \psi_{\mu})\cap U(P)$
(4.a) (4.c)
42
(4.a) $D_{0}^{s}\cap D_{0}^{u}$ (resp. $D_{0}^{s}\cap\tilde{D}_{0}^{u}$) $r_{\psi_{0}}=(Xp, 0,0)\in U(P)$
$r\psi_{0}$
$r0)$ colltinuation
(4.b) $D_{/l}$ (resp. $\tilde{D}_{\mu}^{u}$ ) $r_{\uparrow 1_{l^{t}}},=(\prime cP, 0,\cdot\mu)$
(4.c) $\mu\in[0, \delta]$ $\epsilon>0$
$D_{\mu}^{s}=\{(x, y, z)\in U(P) :(x-xp)^{2}+y^{2}<\epsilon, z=0\}$ ,
$D_{\mu}^{\tau\iota}=\{(x, y, z)\in U(P)$ : $x_{P}-\epsilon<x<Xp+\epsilon$ ,
$-\epsilon<y<\epsilon,$ $z=(x-xP)^{2}+l^{l\}}$





4: (a) $xz$ $D_{\mu}^{ll}$ (b) $xz$ $\tilde{D}_{\mu}^{u}$
(5) $m>0$ (5.a) (5.c)
(5.a) $\psi_{0}^{-m}(r_{\psi_{0}})=(0,0, zQ)$ $U(Q)$ $I4^{\gamma s}(P, \psi 0)$ $I,t_{1oc}^{\gamma u}(Q, ?1_{0})$
(5.b) $L_{\mu}$ $r\psi_{\mu}$ $IW^{u}(Q, \psi_{\mu})\cap U(r_{t/)_{l}},)\cap U(P)_{[y=0]}$ $\psi_{\mu}^{-n\iota}(L_{\mu})$
$U(Q)$ $z$ $U(P)_{[y=0]}$ $U(Q)$ $xz$
(5.c) $\mu\in[0, \delta]$ $G_{\mu}^{\pm}$ (resp. $\tilde{G}_{\mu}^{\pm}$ ) $=\psi_{l^{l}}^{2tl}$ : $U(\psi_{\mu}^{-m}(r_{\psi_{\iota}},))\subset U(Q)arrow$
$U(r\psi_{l^{l}})\subset U(P)$ :
$G_{\mu}^{\pm}(x, y, z)=\psi_{\mu}^{\tau n}(x, y, z)=(x_{P}+a(z-zQ), \pm by, -cx+d(z-z_{Q})^{2}+\mu)$
$($ resp. $\tilde{G}_{\mu}^{\pm}(\prime x,$ $y,$ $z)=\psi_{l^{I}}^{\mathfrak{m}}(x,$ $y,$ $z)=(x_{P}+a(z-z_{Q}),$ $\pm by,$ $CJ,$ $-d(\sim\sim-\approx Q)^{2}+\mu))$ ,
$a,$ $b_{:}c,$ $d$ $a,$ $c,$ $d>0$ $0<b<1$
(1) (5) (2.a) (2.b) $C^{1}$ $\psi_{l^{l}}$
$V)_{\mu}^{I1ew}$









$l>0$ $m>0$ $>0,$ $w’>0,$ $h_{i}>0$
$k_{j},j_{i}>0$
(1) $\lim_{iarrow\infty}k_{i}=\infty,$ $\lim_{iarrow\infty}j_{i}=\infty$ $\theta$ , $j_{i}\tilde{\theta}\in$ N.
(2) $c \lambda_{s}^{j_{i}}(\sigma_{s}^{k_{1}}\tau_{\epsilon^{X}Q}-\sigma_{s}^{k_{i}}\tau_{s}\overline{w}+\tilde{x})=\frac{3l\iota_{i}}{\sigma_{u^{j}}^{k}}$ .
(3) $\lambda_{s}^{j_{j}}\sigma_{u}^{k_{i}}<1$ $\lambda_{u}^{j_{1}}\sigma_{s}^{k_{j}}>1$ .
(4) $\frac{\overline{z}+l_{l_{i}}}{\sigma_{u^{i}}^{k}}<\delta$ .
(5) $w^{-}>0$ $w’>0$
$B_{i}=\{(x, y, z)\in U(P)$ : a:p– $w^{}$ $\leq x\leq x_{P}+w^{-}$ ,
$-w’\leq y\leq w^{l},$ $\frac{\overline{z}-h_{i}}{\sigma_{u}^{k_{l}}}\leq z\leq\frac{\tilde{z}+h_{i}}{\sigma_{u}^{k_{1}}}\}$
$U(P)$
$\psi_{\mu}$ $\mu\in[0, \delta]$ $U(P)$
$\psi_{\mu}^{k_{i}}(B_{i})=\uparrow 1_{0}^{k_{i}}(B_{i})=\{(\mathcal{A}_{\theta}^{k};(x, y), z)\in U(P):x_{P}-\overline{w}\leq x\leq x_{P}+\overline{w}$,
$-w^{l}\leq y\leq w’,\tilde{z}-h_{i}\leq z\leq\tilde{z}+h_{i}$
44
6: $\psi_{\mu}^{k_{i}}$ $?1_{l}^{j_{i}}’$, $\mathfrak{T}^{\pm}$ $G_{\mu}^{\pm}$
$k_{i}\theta^{l}\in \mathbb{N}$ $A_{\theta}^{k_{j}},(x, y)=(\sigma_{s}^{k_{i}}x, \sigma_{s}^{k_{i}}y)$ $i$
$\psi_{\mu}^{k_{i}}(B_{i})=\psi_{0}^{k_{?}}.(B_{i})=\{(x, y, z)\in U(P):\sigma_{s}^{k_{\dot{7}}}(x_{P}-w^{-})\leq x\leq\sigma_{s}^{k_{i}}(x_{P}+\overline{w})$ ,
$-\sigma_{s}^{k_{i}}w’\leq y\leq\sigma_{s}^{k\prime}w^{l},\tilde{z}-h_{i}\leq z\leq\tilde{z}+h_{i}$ .
$\psi_{\mu}^{k_{i}}(B_{i})$ $Y_{P}$ $\psi_{\mu}^{A:_{i}}(B_{i})$ $Y_{P}$ $W^{s}(Q, ?l_{\mu}f)\cap U(Y_{P})$
$U(Y_{P})$ $\psi_{l^{l}}’(U(Y_{P}))$ $\prime r^{\pm}$
$\mathfrak{T}^{\pm}\circ\psi_{\mu}^{k_{i}}(B_{i})=\mathfrak{T}^{\pm}0\psi_{0}^{k_{i}}(B_{i})$
$=\{(x, y, z)\in U(Q):\sigma_{s}^{k_{i}}\tau_{s}(x_{P}-\overline{w})+\tilde{x}\leq x\leq\sigma_{s}^{k;}\tau_{s}(\prime c_{P}+w^{-})+\overline{x}$ ,
$-\sigma_{s}^{k_{i}}w^{l}\leq y\leq\sigma_{s}^{k_{1}}u’,$ $-\tau_{u}h_{i}\leq z\leq\tau_{u}h_{i}$
$\prime t^{l_{\mu}}\cdot$’ $l^{l\in}[0, \delta]$ $U(Q)$
$\psi_{\mu^{i}}^{j}\circ \mathfrak{T}^{\pm}\circ\psi_{\mu}^{k_{?}}(B_{i})J_{0}$
$=\{(x, B_{\overline{\theta}}^{j_{f}},(y, z))\in U(Q)P$
$\leq x\leq\lambda_{\epsilon}^{j\iota}\sigma_{s}^{k_{i}}\tau_{s}(x_{P}+\overline{w})+\lambda_{s}^{j_{i}}\tilde{x}$ ,
$-\sigma_{s}^{k\prime}w’\leq y\leq\sigma_{s}^{k_{i}}w^{l},$ $-\tau_{u}h_{i}\leq z\leq\tau_{1\ell}h_{i}$ .
45
$j_{i}\tilde{\theta}’\in N$ $i$ $\mathcal{B}\frac{i}{\theta}\dot(y, z)=(\lambda_{v}^{j\prime}y, \lambda_{u}^{j_{i}}z)$
$\psi t\circ \mathfrak{T}^{\pm}0\psi_{\mu}^{A:}{}^{t}(B_{i})=\dot{\phi}_{0}^{i}\circ \mathfrak{T}^{\pm}0\psi_{0}^{k;}(B_{i})$
$=\{(x,y, z)\in U(Q):\lambda_{s}^{j_{i}}\sigma_{s}^{k_{i}}\tau_{S}(xP-\overline{w})+\lambda_{s}^{j_{i}}\tilde{x}$
$\leq x\leq\lambda_{s}^{j_{j}}\sigma_{s}^{k:_{i}}\tau_{s}(x_{P}+w^{-})+\lambda_{s}^{j_{i}}\tilde{x}$ ,
$-\lambda t\sigma t^{:_{u)’}}\leq y\leq\lambda^{j}u^{\mathfrak{i}}\sigma_{9}^{k_{j}}w’,$ $-\lambda_{u^{i}}^{j}\tau_{\iota\iota}h_{i}\leq z\leq\lambda t\tau_{ll}/\iota_{i}$ .
$G_{\mu}^{\pm}$ $\tilde{G}_{\mu}^{\pm}$ $U(\psi_{\mu}^{-n\tau}(r_{\psi_{\mu}}))$ $U(P)$ 2 2
box $G_{\mu}^{\pm}o\psi_{\mu}^{j;}0\mathfrak{T}^{\pm}0\psi_{\mu}^{k_{\dot{f}}}(B_{i}),$ $G_{\mu}^{\pm}o\psi_{\mu}^{j_{i}}0\mathfrak{T}^{\mp}0\cdot\psi_{l^{l}}^{k}{}^{t}(B_{i}),\tilde{G}_{\mu^{O\psi_{J}’\circ \mathfrak{T}^{\pm}\circ?l_{\mu}^{k_{i}}(B_{i})}’}^{\pm.i}\dot{\mu})$
$\tilde{G}\mu^{\circ\psi_{/\iota^{i}}\circ}\pm\circ \mathfrak{T}\mp-\#)\mu(B_{i})$
$7_{1/_{/}},$ , $r_{\psi)}0$




$b\lambda t\sigma_{8}^{k;}y,$ $-c(\lambda_{s}^{j_{i}}\sigma_{s}^{A:_{i}}\tau_{s}x+\lambda_{s}^{j_{i}}\tilde{x})+d(\lambda_{u^{i}}^{j}\sigma_{u}^{k_{i}}\tau_{u}z-\lambda_{u^{\dot{7}}}^{j}\tau_{u}\tilde{z}-\approx Q)^{2}+l^{\iota)}$ ,
$\psi_{\mu}^{(n_{i},-,+)}(x, y, z)=G_{\mu}^{\pm}\circ\psi_{\mu}^{j_{i}}\circ \mathfrak{T}^{\mp}0\psi_{\mu}^{k_{1}}(x,y, z)$
$=(x_{P}+a(\lambda_{u^{i}}^{j}\sigma_{u}^{k_{t}}\tau_{u}z-\lambda t\tau_{u}\tilde{z}-z_{Q})$,
$-b\lambda_{u}^{j_{1}}\sigma_{s}^{k_{i}}y,$ $-c:(\lambda_{s}^{j;}\sigma_{s}^{k\prime}\tau_{s}x+\lambda_{s}^{j_{i}}\tilde{x})+d(\lambda_{u}^{j_{j}}\sigma_{u}^{k;}\tau_{u}z-\lambda_{u^{j}}^{j}\tau_{u}\tilde{z}-ZQ)^{2}+\mu)$,
$\psi_{\mu}^{(n_{i},+,-)}(x,y, z)=\tilde{G}_{\mu}^{\pm}\circ\psi_{\mu}^{\dot{\beta}:}\circ \mathfrak{T}^{\pm}\circ\psi_{\mu}^{k\prime}(=c, y, \approx)$
$=(x_{P}+a(\lambda_{u^{l}}^{j}\sigma_{u}^{k_{j}}\tau_{u}z-\lambda_{l4}^{j,}\tau_{tl}\tilde{z}-zQ)$,
$b\lambda_{u^{i}}^{j}\sigma_{s}^{k_{i}}y,$ $-c(\lambda_{s}^{j_{i}}\sigma_{\epsilon}^{k_{1}}\tau_{s}x+\lambda_{s}^{j_{i}}\tilde{x})+d(\lambda_{u}^{j_{j}}\sigma_{u}^{k_{i}}\tau_{u}z-\lambda_{1l}^{j_{i}}\tau_{u}\tilde{z}-ZQ)^{2}+\mu)$ ,





$+$ $\delta’=\frac{\tilde{z}+l\iota_{i}}{\sigma_{l\ell}^{k_{\dot{\tau}}}}$ $\psi_{\mu^{\iota_{i}}}$)’ $\psi_{l^{l}}^{(n_{i},+,+)}$
$\tilde{\delta}=0$ . $\psi_{\mu}^{n_{i}}$ $\psi_{l^{l}}^{(n,,+,-)}$ $\tilde{\delta}=\frac{\tilde{z}-h_{i}}{\sigma_{u}^{k_{i}}}$ $\delta’$ $\tilde{\delta}$
$\mu\in[\tilde{\delta}, \delta^{l}]$
$\psi_{\mu}^{?1:}(B_{i})$ $B_{i}$
7 2 $l^{l=\delta’}$ $r_{\varphi_{\delta}}$ ,








7: (a) 2 box $\psi_{\mu}^{(n}"\pm,+$ ) $(B_{i})$ . $(I))2$
box $’\psi_{l^{l}}^{(n_{i},\pm,-)})(B_{i})$ .














$| \frac{2d}{a^{2}}(x-x_{P})|$ $(u, v)$ $(u, v, w)$ $\Vert(u, v)\Vert=\max\{|u|, |v|\}$ ,
$\Vert(u, v, w)\Vert=\max\{|u|, |v|, |w|\}$ $s=(x, y, z)\in\uparrow l_{\mu})^{-n_{i}}(B_{i})\cap B_{i}\cap\psi_{\mu^{t}}^{n}(B_{i}.)$





1. $s=(x, y, z)\in\psi_{\mu}^{-n_{i}}(B_{i})\cap B_{i}\cap\uparrow l_{l^{\iota^{i}}})^{\eta}(B_{i})$
$\frac{\sqrt{cd\tilde{x}}}{6a}\lambda^{\frac{1}{s^{2}}j_{i}}<\xi(x)\leq\frac{2dw’}{a}$ .







$|x-xP|\leq w’$ $\xi(x)=\frac{2d}{a^{2}}|:r-.\iota P|\leq\frac{2dw’}{a^{2}}$
$s\in-\psi_{l^{1}})^{-n}(B_{i})\cap B_{i}\cap\psi_{\mu}^{n\prime}(B_{i})$ $C^{u\iota\iota}(s)$ $D’\psi_{\mu}^{n}),$ $(s)$
$C^{uu}(s)$ $D\psi_{\mu}^{n_{i}}(s)$
2. $s=(x, y, z)\in\psi_{\mu}^{-n}(B_{i})\cap B_{i}\cap\psi_{\mu^{i}}^{n}(B_{i}.)$ $D\psi_{\mu}^{n_{i}}(s)C^{u\uparrow\iota}(s)\subset C^{uu}(\psi_{\mu}^{n_{i}}(s))$ .
$v\in C^{u\tau r}(s)$ $\Vert D\psi_{\mu}^{n;}(s)v\Vert>\Vert v\Vert$ .
2. $(v_{1}, v_{2}, v_{3})\in C^{U2}$ ‘ $(s),$ $(v_{1}’, v_{2}^{l}, v_{3}’)=D\psi_{\mu}^{n_{i}}(s)v$
$D\psi_{\mu}^{n}(s)=(\begin{array}{lll}0 0 a\lambda_{u}^{j_{|}}\tau_{21}\sigma_{u}^{k_{i}}0 b\lambda_{c\iota}^{j_{i}}\sigma_{s}^{k_{i}} 0-c\lambda_{s}^{j_{i}}\sigma_{s}^{k}\cdot\tau_{8} 0 2d(\lambda^{j}.\sigma^{k_{i}}\tau z-\lambda_{tl}^{j_{|}}\tau_{u}\tilde{z}-zQ)\lambda_{ll}^{j_{?}}\sigma_{\gamma}^{k_{j}}\tau_{l1}\end{array})$
$D\sqrt{};^{i_{i}}\mu(S)v=(a\lambda t;,$ ,
$-c\lambda_{s}^{j\}}\sigma_{s}^{k\prime}\tau_{s}l^{11}+2d(\lambda_{ll}^{j;}\sigma_{u}^{k\prime}\tau_{\iota\iota}z-\lambda_{v}^{j,}\tau_{ll}\tilde{z}-z_{Q})\lambda t\sigma_{v}^{A_{i}}.\tau_{u}v_{3})$
$(v_{1}, v_{2}, v_{3})\in C^{uu}(s)$ $|a \lambda_{u}^{j_{1}}\sigma_{?4}^{k_{i}}\tau_{u}v_{3}|\geq|a\lambda_{u^{i}}^{j}\sigma_{u^{i}}^{k}\tau_{u}v_{2}|\frac{1}{2}\xi(s)$















3. $s=(x, y, z)\in\psi_{\mu}^{-n_{i}}(B_{i})\cap B_{i}\cap-\psi_{\mu})^{n;}(B_{i})$ $D\psi_{\mu}^{-n_{j}}(s)C^{S}(\psi_{\mu}^{71\prime}(s))\subset C^{s}(s)$.
$\iota$ ) $\in C^{s}(s)$ 11 $D\psi_{\mu}^{-n_{i}}(s)v\Vert>\Vert v\Vert$ .
3. $(v_{1}, v_{2}, v_{3})\in C^{s}(\psi_{\mu^{i}}^{n}(s))$ $(v_{1}^{l}, v_{2}’, v_{3}’)=D\psi_{\mu}^{-n\prime}(s)v$
1












4. $s=(x, y, z)\in\psi_{\mu}^{-n_{i}}(B_{i})\cap B_{i}\cap\psi_{\mu^{f}}^{n}(B_{i}),$ $v\in C^{u}(s)$ $\Vert D\tau l_{\mu^{i}}^{n})(s)v\Vert>\Vert v\Vert$ .
4. $(v_{1}, v_{2,)}\iota_{3})\in C^{\tau\iota}(s)$ t $(l_{1,2,3}^{1}lv’’\iota)^{l})=D\psi_{\mu}^{n\prime}(s)?)$ 3









5( 2 ). $C^{1}$ 1 $\{\psi_{\mu}\}$
2(1) 2(2) (3) $\Lambda_{?\iota_{i/l}},=$
$\bigcap_{m=-\infty})$ 2 $s\in\Lambda_{n.,,\mu}$
$E^{u\cdot\iota\iota}(s)$ $v\in E^{uu}(s)$ $D\psi_{\mu}^{n_{i}}(s)$
$C_{\tau\iota\tau\iota}>0$ $\alpha_{uu}>1$ $6\in\Lambda_{n_{i},\mu}$ $v\in E^{uu}(s)$
$\Vert D\psi_{\mu}^{-n_{i}}(s)v\Vert\leq C_{\tau\iota u}\alpha_{uu}^{-1}\Vert v\Vert$ 3
$s\in\Lambda_{n_{i},\mu}$ $E^{s}(s)$ $v\in E^{s}(s)$ $D\psi_{\mu}^{-n_{i}}(s)$
$C_{s}>0$ $0<\alpha_{s}<1$ $s\in\Lambda_{n_{i},\mu}$
$v\in E^{s}(s)$ $\Vert D\psi_{\mu^{i}}^{n}(6)v\Vert\leq C_{s}\alpha_{s}\Vert v\Vert$
$C^{u}(s)$ $C^{s}(s)$ 4 $D\uparrow/J^{71_{i}}\mu(s)C^{1\iota}(s)\subset C^{tl}\cdot(’\iota_{i}/)r\iota?\mu(s))$
$F^{v}(.5)$ $s\in\Lambda_{n_{?,l^{l}}}$ $\iota\in F^{11}(s)$
$D\psi_{\mu}^{\eta\prime}(s)$ $C_{u}>0$ $\alpha_{u}$. $>1$
$s\in\Lambda_{n_{i,l^{l}}}$ $v\in F^{v}\cdot(6)$ $\alpha_{\tau\iota u}>cv_{v}$. $\Vert D\psi_{\mu}j^{-n},$ $(s)v\Vert\leq c?\iota^{\zeta 1^{l}}u-1\Vert v\Vert$
2(2)




6( 3 ). 2(2) $\Lambda_{n_{i},\mu}\subset B_{i}$
$\mu\in[\tilde{\delta}, \delta’]$ $R_{\mu}\in\Lambda_{ni,/l}$
([74] ) $I!V^{uu}(R_{\mu}, \psi_{\mu^{i}}^{n})$ , $Il1^{r}\epsilon(R_{\mu}, \psi_{\mu}^{7i,})$ ,
$W^{cs}(R_{\mu}, \psi_{\mu}^{n_{i}})$ (1) (3)
(1) $E^{l4ll}(R_{\mu})$ $l\eta^{\prime uu}(R_{\mu}, \psi_{l^{l}}^{7\downarrow i})$
(2) $E^{\delta}(R_{\mu})$ $T\cdot f^{rs}(R_{\mu}, \psi_{\mu}^{n_{i}})$
(3) $E^{\epsilon}(R_{\mu})\oplus F^{u}(R_{\mu})$ $IW^{cs}(R_{\mu},\psi_{\mu}^{1\iota_{i}})$
$\mu=\delta’$
$r_{\psi_{\delta}}$, $ll^{\gamma u}(Q, \psi_{\delta^{J}}^{n_{i}})\cap U(P)$ $B_{i}$
$\tilde{\mu}\in[\tilde{\delta}, \delta’]$
51
(1) $\psi_{\dot{\mu}}^{\eta_{i}}$ $Q$ $Q$ multipliers $(\lambda_{s}^{n_{i}}, \lambda_{u}^{n_{i}}e^{\pi\dot{\mu}}, \lambda_{u}^{\eta\prime}e^{-\pi\rho i})$
$0<\lambda_{s}<1<\lambda_{u}$ $\rho\in(0,1)$ $R_{\overline{\mu}}$ real multipliers $\alpha_{s},$ $\alpha_{u},$ $\alpha_{uu}$
$0<\alpha_{s}<1<\alpha_{u}<\alpha_{vu}$
(2) $IW^{u}(R_{\overline{\mu}}, \psi_{\overline{\mu}}^{n_{i}})$ $lV^{s}(Q, \psi_{\overline{\mu}}^{?l\prime})$
(3) $I\Psi^{s}(R_{\overline{\mu}}, \psi_{\overline{\mu}}^{\mathfrak{n}_{i}})$ $W^{u}(Q, \psi_{\overline{\mu}}j^{\mathfrak{n}_{i}})$
8: 3
8 (2) (3) 3
24 4
$\lambda_{\tau\iota}^{2}\lambda_{s}=1$ 4
7( 4 ). 2 $C^{1}$ $\varphi$ $\lambda_{u}^{2}\lambda_{B}=1$
3 $C^{1}$ $\psi_{\mu^{-}}$
(1) $W^{s}(R_{\tilde{\mu}}, \psi_{\overline{\mu}}^{n_{i}})$ $I/V^{u}(Q, \psi_{l^{\frac{r}{}}}^{t_{i}})$ $Il/^{\prime u}(R_{\overline{\mu}}, \psi_{\overline{\mu}}^{n_{i}})$
$IW^{s}(Q, \psi_{\overline{\mu}}^{n_{i}})$
(2) $\det(D\psi_{\tilde{\mu}}^{n_{i}}(Q))=(\lambda_{u}^{2}\lambda_{s})^{n_{1}}=1\hslash\backslash$ $\det(D\psi_{\tilde{\mu}}^{7l_{i}}(R_{\overline{\mu}}))=abc\sigma_{s}^{k_{t}}\sigma_{s}^{k_{i}}\sigma_{u}^{k}‘<1$.




(1) $\tilde{\varphi}$ $C^{1}$ $\varphi$
(2) $It^{\gamma s}(R_{\dot{\mu}},\tilde{\varphi}^{n}$ $Il^{\gamma u}(Q,\tilde{\varphi}^{n_{i}})$ 2 $I\lambda^{cs}(R_{i4},\tilde{\varphi}^{n_{i}})$
$l,V^{t4}(Q,\tilde{\varphi}^{n_{i}})$
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$(d^{\iota})I,t^{\gamma?l}(R_{\mu^{-}}$ , $\varphi\tilde$’$\iota$ $It^{7S}’(Q,\tilde{\varphi}^{n_{i}})$
(4) $\det(D\tilde{\varphi}^{71_{l}}(Q))>1$ (let $(D\tilde{\varphi}^{n_{\dot{Y}}}(R_{/4}-))<1$ .
$(_{t}r’))Q$ mvltipliers $(..\cdot\cdot)$ $0<\lambda_{s}<1<\lambda_{\iota\iota}$
$\rho\in(0,1)$ $R_{\overline{\mu}}$ real multipliers $\alpha_{s},$ $0_{1l}’,$ $\alpha_{uu}$ $0<\alpha_{s}<1<$
$\alpha_{u}<\alpha_{uu}$
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